Sleep was studied in nine patients for two to four days after major non-cardiac surgery by continuous polygraphic recording of electroencephalogram, electrooculogram, and electromyogram. Presumed optimal conditions for sleep were provided by a concerted effort by staff to offer constant pain relief and reduce environmental disturbance to a minimum.
Introduction
Patients receiving intensive care often complain of not being left in peace long enough to get the amount of sleep that they feel they need. Frequent diagnostic, therapeutic, and nursing procedures, pain, and psychological factors may make sleep well nigh impossible. [1] [2] [3] [4] [5] In this busy environment light and sound levels tend to be high6 and there may be a lack of awareness that patients have a problem sleeping. For instance, a patient who has not fallen asleep until 4 am may be wakened at 5 30 because the nurses are expected to wash him before handing over to the morning shift. Besides causing suffering to patients, the sleeplessness may be detrimental to recovery. Although much of the function of sleep remains obscure, there is evidence that deep sleep stages 3 and 4 are associated with anabolism and that rapid eye movement (REM) sleep is important for normal mental function.7
Studies of sleep by objective techniques-for example, polygraphic recording of electrophysiological impulses-have shown severe acute8 9 and prolonged9 sleep disturbance after open heart surgery. Severe sleep disturbance has also been reported after non-cardiac surgery,9 10 but since the data were based on night recordings only, and there may have been a considerable amount of unrecorded daytime sleep, the degree of insomnia remains unknown. Studies of patients in coronary care after acute myocardial infarction show generally disturbed and disrupted sleep but suggest increased total sleep time. In view of the limited amount of published information we decided to study sleep during postoperative care after major non-cardiac surgery using continuous polygraphic recording. Since patients receiving intensive care may be left with little opportunity to sleep, and in order not to measure the effect on sleep of an imperfect environment, presumed optimal conditions were provided. To evaluate the accuracy of clinical observation in assessing sleep, records of apparent sleep were made by the nursing staff in parallel with the polygraphic recording.
Patients and methods
The nine subjects chosen for the study were selected from patients expected to need postoperative intensive care. Tables I and II (fig 1) . The mean value of sleep time as estimated by nursing staff was close to normal.
Discussion
This study was performed to gain information about sleep after major non-cardiac surgery when presumed optimal conditions for sleep were provided. While the number of patients may seem small and the study covered the first few postoperative days only, we emphasise that the results are based on continuous polygraphic recording with the subsequent visual interpretation of some 64 000 half minute epochs. The results were consistent: all patients were severely deprived of sleep when compared with normal. In the limited amount of sleep thus recorded, sleep stages 3 and 4 and REM sleep were severely or completely suppressed.
Our results are in good general agreement with those of other studies8-10 and so are further evidence that severe sleep disturbance is common after major surgery. That sleep time as estimated by clinical observation was often grossly misjudged and consistently overestimated when compared with the parallel polygraphic recording suggests that sleep disturbance after major surgery is more common and more severe than is usually realised in clinical practice.
The objective to provide presumed optimal conditions for sleep by offering virtually constant pain relief and by reducing environmental disturbance to a minimum was achieved by a concerted and dedicated staff effort. Under these conditions an inability to sleep even when given a fair opportunity to do so became obvious, because the presence of arousing stimuli from pain, light, noise, and nursing activities could account for only a small fraction of the sustained wakefulness.
Interviews with the patients disclosed only moderate sleep disturbance before operation. Data on "hospital sleep'"16 and preoperative sleep9 also record only moderate sleep disturbance. It is therefore most unlikely that the severe sleep disturbance detected in our patients was of preoperative origin. In duration and severity the inability to sleep seemed to be roughly related to the clinical course.
We do not believe that general discomfort, inability to lie comfortably,4 the strange bed or environment, or anxiety played a determinant part. Complaints from the patients were few, and any that were made were dealt with immediately. Preoperatively all patients (except the two admitted for trauma) adapted to the hospital environment and slept reasonably well, according to the interviews. The two anxious patients did not sleep less than the rest of the patients.
Of That all our patients had severe or complete suppression of stages 3 and 4 and REM sleep and lacked the normal inherent rhythmicity of sleep is consistent with previous reports.8 -10 The gross abnormality of the sleep pattern suggests that the inability to sleep may be the result of some fundamental disorder of the sleep-wake regulating mechanism. This hypothesis is supported by the observation that even when sleep was uninterrupted long enough to allow a full sleep cycle REM sleep often did not appear. A direct effect on the brain by the general anaesthetic or the systemic reaction to the surgical or accidental trauma may be the crucial factor for the sleep disturbance.
In conclusion, our findings are further evidence that severe sleep disturbance is common after major surgery and probably more so than is realised even by close clinical observation. In bringing about the severe sleep disturbance recorded in this study, pain and environmental factors such as light, noise, and nursing activities were secondary to an endogenous inability to sleep. The cause of this remains unknown, but the grossly abnormal and characteristic pattern of sleep disturbance may suggest that the inability to sleep is the result of some fundamental disarrangement of the sleep-wake regulating system. For the patient with an inability to sleep, consideration of pain relief and peace and quiet is nevertheless of greatest importance, since he is the victim of an environment from which he cannot escape-by falling asleep.
